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‘l”he scgmenlccl ion engine configuratioJl  divi(tcx a large cngim into several
identical smaller ion sources configured to have the same active grid area as the original
Iargc ion somcc,  I~or example, a 2.3-kW,  30-cnl diameter ioJ] engine Jnay bc rcp]accct  by a
segmcntcct ion cJ]ginc consisting of four 1 5-cJN diaJmtw ion solJrccs in the Jnanncr shown
in l;ig, 1. ‘J’hcsc  four ion sources (referred to as sc,gmcnls) are operated from a single
power conditioning unit as suggcstccl in liig. 2. ‘1’hc chief advaJltagc  of the scgmcntcct
engine coJlfiguration  is obtaiJ)cd  for p]aJwlary mission applications iJl which the ion
propulsion syst cm must bc thmttlcd over a Iargc input power range, in this case the
scgmcntcd  cngiJ~c  is throttlcct priJnarily by tlJJJ~ing Om the iJdivi(tLJal  1 5-CIN ion source
SC&llCJ)t  S. ‘]’hc Segments which have bccJl shlJt-ofl  arc no ]Cmgcr  Subject to wcaJ-.  ‘1’his
rcsuhs in a substantial rcctuctim  in the required scrvicc life of the ion source cmmponcnts
fOJ’ l)liSSiOIN  Of interest st]ch as conlct aJ)~ astcrojfi rcndc~vo~Js
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Fig. I Schematic diagram of Ihc 4xl 5-cnl scgnlcntcd  ion mginr.
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‘1’his paper describes the results of experiments pcrfornml  to charactcrim the
p]utnc ofthc  4X 1 $cm (30-cn~ equivalent) segmented ion engine. ]on beam data with 1, 2,
3 and 4 scgmcmis  operating arc present ecl. ‘Ille exhaust beam char ad crist ics were
mcasurd  with a F’ataclay  probe rake, an Jixl) probe  ancl a probe which (id ermines t hc
thrust  vector location.
arc also di scusscd.

Seglllcrlt-t(}-scgl]lcllt  interactions with multiple scgnmnts operating
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